The U.S. Congress is debating changes in environmental and public health regulation. Although bills on this subject previously have been introduced, the passage of HR 9 in the House of Representatives and consideration of similar legislation in the Senate have given renewed visibility to issues of risk assessment and priority setting that have been discussed in Environmental Health Perspectives (14) .
The focus of current legislation is on regulatory programs intended to protect the environment and the health and safety of the public. Debate has centered on whether regulations adopted to achieve these purposes are too costly, whether they are too inflexible, whether they reflect the correct set of priorities, and whether they incorporate scientific findings in appropriate ways. Neither the health of the public nor the environment is receiving much attention in this debate.
Environmental and health regulations have been criticized as not always adopting the most cost-effective methods to achieve specific goals, as having costs that outweigh the benefits, and as requiting resources that could be used for other purposes (5, 6) . Economists argue that market-based methods and economic incentives may be more effective and less expensive than centralized regulatory approaches (7) (8) (9) .
Priority setting is a second area of concern. Many have argued that the mix of approaches adopted over the years to address environmental and health issues no longer reflects the most useful set of priorities. Some problems receive too much attention; others receive too little (10, 11) . Some in the scientific community have expressed the view that the scientific basis for some regulatory decisions has been insufficient or that current findings have not been accurately reflected. The stated goals of legislation are to improve priority setting and the scientific basis of regulation and to ensure that benefits achieved are worth the costs incurred (12) .
The academic and research communities have supported improvements in risk assessment and risk characterization. A committee of the National Research Council (NRC) of the National Academy of Sciences (NAS) recendy issued an extensive report recommending improvements in assessment and characterization of risk (13) . The Carnegie Commission on Science, Technology and Government has recommended a stronger role for the Office of Science and Technology Policy in overseeing improvements (14) . Many participants in the policy debate have advocated consideration of cost to inform decision-making, while recognizing the limitations of cost-benefit analysis (15) .
The federal government has taken action on such recommendations. For example, the Environmental Protection Agency has embarked upon a review of its cancer risk assessment guidelines (16) and is developing guidelines for assessing neurotoxicity. Since the 1970s, presidents have prescribed analyses to be conducted as part of the regulatory process. Executive Order 12866 was adopted in September 1993 and requires analysis of major regulations to ensure that benefits are in proportion to costs, as well as assessment of risks (17) .
The criticisms of current regulatory approaches are important, and real change is needed. Few would argue against the need to streamline regulation and focus on important problems. We need to assess whether the proposals are likely to result in improvements to the current situation. True reform will reflect the underlying purpose of the regulations (i.e., protection of the health of the public and the environment).
The Proposals and Their Four Major Components
In The House bill requires that assessments include "relevant laboratory and relevant epidemiological data of sufficient quality which finds, or fails to find, a correlation between health risks and a potential toxin or activity." In cases where conflicts between data "appear to exist" or "where animal data is used as a basis to assess human health," the bill would require that the assessment "include discussion of possible reconciliation of conflicting information, and as relevant, differences in study design, comparative physiology, routes of exposure, bioavailability, pharmacokinetics, and any other relevant factor, including the sufficiency of basic data for review" (22) . In cases where assumptions or models are used, the documents are to "present a representative list and explanations of plausible and alternative inferences or models; explain the basis for any choices; [and] identify any policy or value judgments.. ." (28) .
These provisions raise several questions, none easily answered at this point. One is whether the extensive information to be compiled will be informative for all the agency actions for which it will be required. The information required is most pertinent to assessments of single agents for carcinogenic effects. However, the actions that will be covered will include assessments of many kinds of health and environmental issues, at varying scales. Some will require consideration of multiple agents and multiple effects, which, while based in part on animal data, may not lend themselves to this type and level of analysis. In other cases, altogether different approaches may be more useful. For example, in testimony before the House of Representatives, Tara O'Toole, Assistant Secretary of the Department of Energy, described significant actions for which the required data will be of little value. One example was an assessment of health, safety, and management issues associated with spent nuclear fuels including plutonium, for which methods previously developed were more appropriate (29) .
Second, the applicability of the requirements for risk assessment to noncancer health effects needs to be examined. The NAS noted that the basis for each default option should be defined and criteria for adequate scientific evidence to depart from a default option should be adopted (13) .
A central question is whether it makes sense to adopt into statute specific provisions for conducting risk assessments, as methods are evolving and still highly controversial. New methods for risk assessment will continue to be developed. Some questions may be resolved. For example, EPA is reportedly considering revising guidelines to provide for the consideration of mechanisms of action in risk assessment (30) . Freezing the process is unlikely to be the best approach.
Characterization of risk. The legislation prescribes how risks are to characterized after they are assessed. The House bill says that numeric risk characterizations shall provide "the best estimate or estimates for the specific populations or natural resources which are the subject of the characterization ... and a statement of the reasonable range of scientific uncertainties" (31) . The "best estimate" is defined in HR 9 as (32) estimates based on different scenarios and weighs the probability of each scenario. (C) Any other methodology designed to provide the most unbiased representation of the most plausible level of risk, given the current scientific information available to the Federal agency concerned.
The Senate language is similar (33) .Other estimates may also be provided. The best estimate as defined above is emphasized. A purpose of this language appears to be to require a departure from existing practice of using default methods to estimate unit risk for carcinogens. Currently, when animal data are used, high doses given to animals must be extrapolated to a lower dose range typical of environmental exposures. A linear nonthreshold model may be used to estimate the potency of the carcinogen. The upper confidence interval is often used, for several reasons. One is that it yields a more stable estimate, less subject to perturbation from small changes in experimental results, than a maximum likelihood estimate. A second reason is that it is linear at the low-dose range (34) .
The language applies to other elements of a risk assessment process and would seem to preclude use of conservative estimates at any point. This would be important because the actual risk (or parameter value) should not exceed an upper-bound estimate of risk (or a parameter) more than 5% of the time. If a central tendency estimate is used, the actual value would be expected to exceed the estimate 50% of the time. This distinction is important because, while the bill also allows reporting of upper-bound and lower-bound estimates, the "best" estimate is given a particular significance as the preferred way to characterize risk. Given Economic analysis. The economic provisions of the legislation are not considered in detail here, but should be noted. Both the House and Senate bills require that alternative means of achieving an objective be considered, including market-based methods such as tradable permit systems. These alternatives are to be evaluated for their cost-effectiveness (35, 36) . Cost-benefit analysis is to be performed for major rules. What may be considered in a cost-benefit analysis and how nonmonetary costs and benefits may be considered vary between the bills. New Decision Criteria
The bills would change how agencies make decisions. The bills require use of new decision criteria for agency actions under existing statutes, such as the Clean Water Act or the Occupational Safety and Health Act. The criteria are different from those of the existing statutes. How such conflicts would be resolved is unclear. HR 9 says that its criteria "supersede the decision criteria for rulemaking otherwise applicable under the statute to which the rule is promulgated" (21) . However, HR 9 also says that " . . . nothing in this title shall be construed to modify any statutory standard or statutory requirement designed to protect health, safety, or the environment" (32) . Whether the new criteria would override or merely supplement existing statutes is a matter of significant debate (38) . This is a critical, unresolved issue with the legislation.
With regard to risk assessment, the decision criteria appear to give a special status to the risk analysis and characterization required in the bill. In HR 9, before taking an action, an agency must certify that all of the required analyses have been completed, including the required comparison of costs and benefits. The analyses must be "based on objective and unbiased scientific and economic evaluations of all significant and relevant information . . ." (39) . This suggests that the risk characterization required in the bill be used as the basis of the proposal for the cost-benefit analysis that must be completed and thereby serve as the basis for agency action. Because a central tendency estimate will underpredict actual risk 50% of the time, this would appear to make it difficult to use values that are protective of a population, given population variability.
For economic issues, decision criteria included in the bills generally do three things: 1) require that the most cost-effective of the alternatives analyzed be selected; 2) create a preference for "market-oriented" approaches over centralized regulations and performance standards over prescriptive standards; 3) require that the proposals pass a cost-benefit test. The House bill requires that "the incremental risk reduction or other benefits of any strategy chosen will be likely to justify, and be reasonably related to, the incremental costs" (40) . The Senate bill says that a final rule may not be promulgated unless (41) (1) the potential benefits from the rule justify the potential costs of the rule; and (2) the rule will produce the most costeffective result of any of the reasonable alternatives that the agency has the discretion to adopt ...
The values and limitations of cost-benefit analysis have been discussed and debated in the policy literature (42) . It is fair to say that most proponents of the method do not advocate its use as a litmus test for whether to proceed with an intervention, but rather as a technique that contributes valuable information to the decision-making processes. As economist Paul Portney testified during Senate hearings (43): [R]eform legislation should avoid the perils of excessive quantification. It is useful-nay, essential-to make our regulators think hard and analytically about the good their programs will do and the burdens they will impose. Where these benefits and costs can reasonably be identified and expressed in dollar terms, they should be accompanied by sensitivity analysis to reflect uncertainties. But it makes no sense to me to pretend that we can, at this point in time, at least, make predictions of ecosystem damage analogous to the estimates we can make of expected reductions in cancer cases that might accompany reduced ambient concentrations of a carcinogenic air pollutant. While we should push regulators to be quantitative and precise where they can, they need also to be able to say, "This program will have other good (or bad) effects. While I cannot estimate their likelihood or magnitude at this time, they played.a role in the decision I made. 
Judicial and Administrative Review
The bills allow for judicial review and for both existing regulations and new proposals for agency action. In the House bill, all of the required analyses are available for judicial review when appealed by an affected party. Specifically, "the court shall consider the agency action unlawful if the criteria are not met" (44) . The court may decide whether the standards for risk assessment, risk characterization, and costbenefit analysis, as well as the decision criteria, have been met. This could mean that every aspect of a risk assessment or cost-benefit analysis, including aspects that necessarily require the exercise of judgment in the face of uncertainty, would be resolved by the courts. Issues that are quite appropriate for debate in a collegial setting would be subject to review and decision by the courts. The Senate bill differs from the House in that it does not allow review of analyses except as part of the record for the decisions the analyses support (45) .
S 343 would establish rights for review of all existing regulations upon petition of a concerned party (46) . All existing regulations would be retroactively available for appeal, based on new standards defined in the statute. The potential for paralysis of federal health and environmental agencies is considerable. Even management tools such as EPA's Integrated Risk Information System, used to adopt toxicity values, would be subject to reevaluation. Priority Setting The bills have provisions for a larger priority-setting process, in addition to the extensive review of individual agency proposals for action. HR 9 directs the president to "identify opportunities to reflect priorities within existing Federal regulatory programs" (47). The Senate bill directs the Office of Management and Budget (OMB) and the Office of Science and Technology Policy (OSTP) to commission a study of methods for comparative risk assessment and completion of a comparative risk assessment, for all programs of the federal government. The study is to be completed within 3 years, is to be subject to peer review, and is to report results "in a manner that distinguishes between the scientific conclusions and any policy or value judgments embodied in the comparisons" (48) . Moreover, individual agencies are directed to prioritize use of resources.
Methods to identify the relative significance of different environmental problems through comparative risk assessment have been developing for several years (11) . Comparative risk assessment was begun as an attempt by EPA in the 1980s to make sense of multiple, conflicting priorities set through various statutes and court decisions (10) . EPA produced an assessment of the relative risks posed by a list of environmental problems and noted that the results of its review differed from results obtained by polling the public for environmental protection priorities (4p). EPA subsequently asked its Science Advisory Board (SAB) to comment on how comparative risk assessment should be done. The SAB produced a series of recommendations on how the process could be improved and better informed by available scientific data (50) . Since Such an approach requires a broad rather than a narrow view. Rather than overlaying new requirements for analyses over an already complex, and flawed, system, a focus on priority-setting requires a process that considers all of the potential problems and forecasts the future to the extent possible. The needs and goals of scientists and health professionals as well as the public and the regulated industries should be included in such a process The public health community needs to face up to the importance of working with the community and incorporating public values into its priority-setting. To fail to do this will substantially limit our effectiveness. We need to free both management agencies and our thinking from narrow media-and problem-specific constraints and create incentives for pollution prevention and toxic use reduction. This will require new structure, new roles, and visionary leadership.
Conclusion
Risk assessment is a valuable but limited tool. We should not expect that increasing use of improved risk assessment methods will resolve uncertainties and preclude the need for the exercise of judgment. A solution to this dilemma will require a different approach.
We need to recognize what science and risk assessment can contribute to regulatory policy. We must also recognize what they cannot contribute. We need to use credible scientific data and conclusions, but we also need to recognize that uncertainty will persist. Epidemiological studies, properly recognized in the legislative proposals as providing the best basis for risk characterization, have limits, especially in cases of low-level environmental exposures (55) . Both scientific judgment and policy judgment are needed to address the important issues of the day. In science, judgment is needed to weigh evidence and achieve an understanding of what can be gleaned from often incomplete, contradictory, and conflicting data.
In scientific work, our highest goal is to reach valid condusions about the truth. We want to avoid reaching incorrect conclusions, and we employ our scientific methods accordingly. But there is a tension between avoiding incorrect conclusions about the presence of an effect and the absence of an effect. From an environmental and public health perspective, the failure to identify a significant health risk is of considerable importance. Both overprotection and underprotection have consequences, though the consequences differ for different groups. When we take too strong an action (false positives), parties incur inappropriate and excessive costs with no real benefit. When we take a weak action or no action (false negatives) the public pays the costs of increased health risks (56). Both are to be avoided. Absence of evidence is neither evidence of the lack of an effect nor grounds for presuming that a hazard exists.
In public policy, and especially public health, our highest goal is to make reasonable decisions to protect the health of the public from unacceptable risks. We must also recognize the limits of science and the differences between sound science and sound policy. This process will be greatly enhanced by comparative risk methods that integrate societal values into relative risk estimates. Unfortunately, while intended to address overreaction to environmental threats, this legislation does little to advance the public interest but could, in fact, tip the scales away from the public health.
